Inhibition of cathepsin B by its propeptide: use of overlapping peptides to identify a critical segment.
Ten overlapping 15-mer peptides (peptidyl amides) spanning the proregion of rat cathepsin B (residues 1p-60p) were constructed to identify minimal segments having inhibitory activity towards the mature enzyme, that could be used to develop a new generation of peptide-derived inhibitors specifically targeting the active site of the corresponding proteinase. Three synthetic peptides, containing the pentapeptide Leu-Cys-Gly-Thr-Val (residues 41p-45p) in their sequence, inhibited cathepsin B with Ki values in the micromolar range. Alkylation of the thiol group of Cys-42p of peptide PB8 (36p-50p) resulted in its rapid proteolytic degradation, suggesting that this residue is essential for inhibition. The inhibition constant was slightly improved (Ki = 2 microM) using a longer peptide (26p-50p) which was completely resistant to cleavage even after a prolonged incubation. Alkylation of its cysteinyl residue also resulted in rapid cleavage of the peptide chain. Peptides derived from the rat cathepsin B prosequence also inhibited human cathepsin B with similar Ki values. Unlike rat cathepsin B, which cleaves peptide PB8 at the G47p-G48p bond after prolonged incubation, the human enzyme cleaved both PB8 and PB11 at the Lys-40p-Leu-41p bond, in agreement with the different kinetic properties of these two proteinases. New probes with improved specificity for cysteine proteinases may therefore be designed based on the sequences of their propeptides.